Loss of milk fat globule-epidermal growth factor 8 (MFG-E8) in mice leads to low bone mass and accelerates ovariectomy-associated bone loss by increasing osteoclastogenesis.
Milk fat globule-epidermal growth factor 8 (MFG-E8) is a glycoprotein that controls the engulfment of apoptotic cells and exerts inflammation-modulatory effects. Recently, it has been implicated in osteoclastogenesis and the pathogenesis of inflammatory periodontal bone loss, but its role in physiological bone homeostasis is still not well defined. Here, we evaluated the influence of MFG-E8 on osteoblasts and osteoclasts and its impact on bone remodeling in healthy and ovariectomized mice as a model for post-menopausal osteoporosis. Total and trabecular bone mineral densities at the lumbar spine in 6-week-old MFG-E8 KO mice were reduced by 11% (p < 0.05) and 17% (p < 0.01), respectively, as compared to wild-type (WT) mice. Accordingly, serum levels of the bone formation marker P1NP were decreased by 37% (p < 0.01) in MFG-E8 KO mice as were the ex vivo mineralization capacity and expression of osteoblast genes (Runx2, alkaline phosphatase, osteocalcin) in MFG-E8 KO osteoblasts. In contrast, serum bone resorption markers CTX1 and TRAP5b were increased by 30% and 60% (p < 0.05), respectively, in MFG-E8 KO mice. Furthermore, bone marrow macrophages from MFG-E8-KO mice differentiated more effectively into osteoclasts, as compared to WT cells. MFG-E8-deficient osteoclasts displayed increased bone resorption ex vivo, which could be reversed by the presence of recombinant MFG-E8. To determine the significance of the enhanced osteoclastogenesis in MFG-E8 KO mice, we performed an ovariectomy, which is associated with bone loss due to increased osteoclast activity. Indeed, MFG-E8 KO mice lost 12% more trabecular bone density than WT mice after ovariectomy. Together, these data indicate that MFG-E8 controls steady-state and pathological bone turnover and may therefore represent a new target gene in the treatment of bone diseases.